In the mitosis of plant cells, morphological analysis of mitotic spindles has been remarkably advanced through in vivo observations and by improve ments of fixatives (Wada 1941 , 1950 Wada and Fukunaga 1957, Wada, Nagao and Awasawa 1963, Wada and Kusunoki 1964 and many pending problems have been enlightened; such as the origin of karyokinetic spindle, its development from prophase nucleus and behavior of nuclear membrane in a mitotic cycle. In animal cells, however, these problems seem not to be always enough analyzed.
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In this paper, the karyokinetic spindle of Ehrlich ascites tumor cells will be described mainly on the behavior of nuclear membrane in the mitotic cycle in fixed preparations.
Also the presence of spindle membrane will be demonstrated in ovary tissue cells of mouse.
Material and method
Ehrlich ascites tumor cells were obtained by routine method from mice which were treated with a transplant of tumor cells. Permanent smear preparations of Ehrlich ascites tumor cells were conducted applying Taylor's smear method for plant cytology (1924) , which was slightly modified so as to be convenient for ascites tumor cells. Ehrlich ascites tumor cells sucked out from mouse abdomen are spread as quickly as possible over the center of a slide. The cells must be flat and smooth on the face. Then the slide must be immediately inverted on the fixing fluid, so that the whole smeared face is wet simultaneously.
The fixing fluid is filled up in a glass ring (15mm diameter and 5mm bight) which is stuck on the inner base of a Petri-dish.
The size of the Petri-dish must be large enough to put a slide on the glass ring and to cover up. For ascites tumor cells, two methods were tested; the one is to fix the cells directly with modified Navashin's fluid containing metal salt solutions instead of chromic acid and the other is to immerse the cells in a 
Results
Cytological studies on ascites tumor cells have hitherto mainly centered on chromosome morphology and on finding aberrant chromosomes not found in karyotypes of host animals (Makino 1952, Makino and Nakahara 1953) . For this purpose, the morphology of the mitotic spindle is apt to be dis regarded and this tendency is practically accelerated by general usage of smear methods. The cells in Figs around the chromosome mass inside the nuclear membrane.
On the other hand, the nuclear cavity begins to change into a spindle form and the gathering of chromosomes goes on further (Figs. 7 and 8) . Corresponding to the development of spindle figure in prometaphase, the transformation of the nuclear membrane into spindle membrane takes place continuously. In other words, no nuclear membrane disintegrates at the end of a prophase. Fig. 9 shows a cell in late prometaphase. In this cell the chromosome ar rangement on a metaphase plate and the fibrillation of nuclear contents Cytologia 29 begin already. Fig. 10 shows a metaphase spindle in a side view. The outline of spindles in Ehrlich ascites tumor cells is distinguished by a rather short spindle axis and large breadth. The chromosomal fibers converge to both spindle poles forming a small spindle of fibrillar structure, while the wide peripheral region of the spindle seems to swell considerably and no fibrillar structure is visible in this region. In a polar view of metaphase cell, a pattern of radial arrangement of chromosomes is seen which is enclosed with a thin spindle membrane (Figs. 11 and 12 ), while such spindle membranes disappear entirely in the preparations treated with routine fixatives as shown in Figs. 1, 2 Fig. 19 .
Discussion
From the results of the presence of spindle membrane both in Ehrlich ascites tumor cells and in cells of ovary tissues of the mouse, it may be possible to assert, that the atractoplasm theory based on in vivo observations of mitosis in plant cells (Fujii 1931) Stich(1954) has found that the nuclear memb rane is maintained as a surface membrane of the spindle until telophase. Moreover, the results of this experiment have agreed with those of the experiments on fibrillar structures of karyokinetic spindles in spermatogonia of Atractomorpha bedeli treated with metal salt solutions (Wada and Fuku naga 1957) and those on the spindle membrane in plant cells (Wada et al. 1963, Wada and Kusunoki 1964) . All these data mentioned above reveal clearly that the karyokinetic spindles in both plant and animal cells are of nuclear origin and that the spindles are enveloped with their own membranes, which come from the nuclear membrane.
At present, there must be many arguments against the transformation of the nuclear membrane into spindle membrane and the nuclear origin of the karyokinetic spindle mainly on the side of animal cytologists. Concerning their opposite views, at least, two reasons may be considered. One is problems with regard to the origin of the spindles and to the difference between the karyokinetic spindle and the cytokinetic one. Both spindles have not been so closely analyzed in animal cells as in plant cells (Selby 1953, Wada and Hanaoka 1964) . In animal cells the morphology and function of cytokinetic spindle predominate always over those of karyokinetic spindle and the latter is apt to be despised. The other opinion may be due to the preoccupied concept that the centrosomes lying at both poles of karyokinetic spindle must be important elements participating directly in the organization not only of the astral rays but also of the spindle fibers. This concept is contradictory to the facts mentioned above, so long as both centrosomes and astral rays are clearly of cytoplasmic origin and develop outside of the nuclear membrane. The behavior of centrosomes together with that of astral rays are strictly restricted in the cytoplasm. Moreover, in spite of lacking centrosomes and astral rays, the karyokinesis in plant cells takes place essentially in the same process as that in animal ones. 
